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(54)  Optical connector plug with shutter

(67)  An optical connector plug with a shutter to be
fitted to an optical connector adapter (24) includes: a plug
frame (4) configured to hold a ferrule (16); a square cy-
lindrical front housing including a shutter (5) that opens
and closes with a movement of the ferrule (16); a locking
housing (3) fixedly and integrally connected to the plug
frame (4) and configured to be fitted into and be locked
with the optical connector adapter (24); and a spring (6)
that biases the front housing (2) forward. The plug frame

Fig. 1A

(4) is moved forward by a rearward movement of the front
housing (2), a front opening edge portion of the plug
frame expands the shutter (5) into a straight shape, and
the shutter (5) includes slits (5c¢) straddling over a bound-
ary between a flat portion (5a) and a curved portion (5b)
when light is blocked, and a protrusion formed by a center
portion being deformed by the expanded shutter (5) when
being fitted is cancelled.
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Description

[0001] The presentinvention relates to an optical con-
nector plug with a shutter represented by an LC-type plug
used for a connecting end of an optical fiber cable.
[0002] In the prior art, an optical connector plug with a
shutter illustrated in Fig. 7A to Fig. 11C, for example, an
LC type plug 15 with a shutter described as a represent-
ative example includes: a cylindrical plug frame 18 having
aferrule 16 and a resilient member 17 configured to bias
the ferrule 16 forward in the interior thereof; a cylindrical
front housing 19 surrounding the plug frame 18 so as to
be in free sliding contact with an outside thereof; one
light-shielding plate (shutter) 22 having a curved shape,
fixed at one end portion thereof to an inner wall of the
front housing 19, and configured to block light at a posi-
tion in front of the ferrule 16; and a locking housing 20
configured to be fitted from the rear of the plug frame 18
as described in JP-A-2011-13606.

[0003] Withthe LC-type plug with a shutter 15, the light
shielding plate 22 blocks a laser from the ferrule 16 to
protect eyes or the like in a non-connected state, the
light-shielding plate 22 comes into abutment with an
opening edge portion of the plug frame 18 by a rearward
movement of the front housing 19 in a connected state
and is extended from a curved shape to a straight shape,
and the ferrule 16 projects from an opening end of the
front housing 19 moved rearward. Accordingly, the fer-
rule 16 on the LC type plug 15 with a shutter side and a
ferrule on an LC type adapter 24 side, which is a con-
nection counterpart (see Figs. 6A and 6B) are connected.
[0004] However, since the light-shielding plate 22 in
the LC type plug 15, which is an example of the optical
connector plug with a shutter of the prior art, is brought
into a state of being sandwiched between the plug frame
18 and the front housing 19 when being fitted to the LC
type adapter 24 and hence is stored in a state of being
subjected to a load, a center portion of the light-shielding
plate 22 is deformed and protruded.

[0005] Accordingly, a retaining square hole 22¢ pro-
vided on the light-shielding plate 22 illustrated in Figs.
10A and 10B may climb over a central projection 19c for
locking the light-shielding plate on a bottom portion of
the front housing 19 illustrated in Figs. 11B and 11C, so
that the light shielding plate 22 may come off from the
front housing 19 during an opening and closing action
repeated by the front housing 19.

[0006] An optical connector plug with a shutter of the
invention is proposed for solving the above-described
problems.

[0007] In order to solve the above-described problem,
an optical connector plug with a shutter of the invention
is an LC type plug to be fitted to an optical connector
adapter, including: a plug frame configured to hold a fer-
rule; a square cylindrical front housing arranged so as to
be slidable on the plug frame and including a shutter con-
figured to open and close in association with a movement
of the ferrule at a distal end side opening; a locking hous-
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ing fixedly and integrally connected to the plug frame
configured to be fitted into and be locked with the optical
connector adapter; and a spring configured to bias the
front housing forward, wherein the plug frame relatively
moves forward by a rearward movement of the front
housing so that a front opening edge portion of the plug
frame expands the shutter which is curved on an optical
axis of the distal end side opening of the front housing
and blocking light into a straight shape, and the shutter
includes a slit so as to straddle over a boundary portion
between a flat portion and a curved portion in a state in
which lightis blocked, and a protrusion formed by a center
portion being deformed in a state in which the shutter is
expanded when being fitted into the optical connector
adapter is cancelled.

[0008] A retaining mechanism which retains the shut-
ter from coming off the front housing includes a retaining
hole formed at a center of a flat portion of the shutter,
locking protrusions formed at both rear ends of the flat
portion, a locking projection to be fitted to the retaining
hole formed in the front housing, and locking portions
configured to lock the locking protrusions.

[0009] According to the optical connector plug with a
shutter of the invention, the slit is formed on the shutter
in a state in which the shutter is expanded when the
adapter is connected, so that the center portion is not
deformed and is prevented from protruding even when
being sandwiched between the front housing and the
plug frame. Accordingly, the probability that the square
hole for retaining the shutter climbs over the retaining
projection of the front housing, and the shutter comes off
is eliminated.

[0010] Inaddition, since the number of positions where
the locking portions are provided in the retaining mech-
anism is increased from one in the prior art to three, and
the shutter is reliably fixed to the front housing, a superior
advantage that the retaining function is improved is
achieved.

Figs. 1A and 1B are a partly vertical cross-sectional
view illustrating a state in the course of connecting
an optical connector plug with a shutter of the inven-
tion to an LC type adapter 24, which is an optical
connector adapter, and a vertical cross-sectional
view illustrating a state in which the connection is
completed part thereof in an enlarged scale;

Figs. 2A and 2B are a semi-cross-sectional perspec-
tive view illustrating a state in which the optical con-
nector plug with a shutter is not connected, and a
semi-cross-sectional view illustrating a connected
state;

Figs. 3A and 3B are a perspective view illustrating a
front housing in the optical connector plug with a
shutter, and a perspective view illustrating a shutter;
Figs. 4A and 4B are a perspective view and a bottom
view of the front housing viewed from a back side,
respectively;

Fig. 5 is a perspective view illustrating another ex-
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ample of shutter;

Figs. 6A and 6B are a perspective view illustrating a
state of connecting the optical connector plug to the
LC type adapter, and a perspective view illustrating
a state after the connection;

Figs. 7A and 7B are a perspective view illustrating
an LC type plug with a shutter, which is an optical
connector adapter with a shutter of the prior art, and
a perspective view illustrating a state in which the
front housing is removed from the LC type plug with
a shutter;

Figs. 8A and 8B are a perspective view illustrating a
front housing in the LC type plug with a shutter, and
a perspective view illustrating a shutter;

Fig. 9Ais a perspective view illustrating a plug frame
of the LC type plug with a shutter;

Fig. 9B is a cross-sectional plan view illustrating the
plug frame of the LC type plug with a shutter;

Fig. 9C is a side view of the plug frame illustrating
the LC type plug with a shutter;

Fig. 9D is a front view of the plug frame illustrating
the LC type plug with a shutter;

Fig. 9E is a rear view of the plug frame illustrating
the LC type plug with a shutter;

Figs. 10A and 10B are a perspective view and a plan
view illustrating the shutter of the LC type plug with
a shutter, respectively; and

Figs. 11A, 11B, and 11C are a perspective view, a
cross-sectional plan view, and a semi-cross-section-
al perspective view illustrating a front housing in the
LC type plug with a shutter.

[0011] An optical connector plug 1 with a shutter ac-
cording to the invention is characterized in that a shutter
5 as a light-shielding plate includes slits 5c added thereto
so as to straddle a flat portion 5a and a curved portion
5b so that a center portion of the shutter is not deformed
when being expanded into a straight shape at the time
of being fitted and connected as illustrated in Figs. 3A
and 3B.

Example 1

[0012] The optical connector plug 1 with a shutter of
the invention is fitted into an LC type adapter 24 as an
optical connector adapter as illustrated in Figs. 6A and
6B. The optical connector plug 1 roughly includes, as
illustrated in Figs. 1A to 2B, a slidable front housing 2
being a cylindrical body having a square cylindrical
shape, provided with the shutter 5 at a front opening, and
being biased constantly forward by a spring 6, a cylindri-
cal locking housing 3 configured to store a rear portion
of the front housing 2 being retracted, and engage the
LC type adapter 24 as a connection counterpart, a cylin-
drical plug frame 4 to which a rear portion of the locking
housing 3 is fixedly connected and configured to support
the front housing 2 so as to be slidable, a ferrule 16 held
in the interior of the plug frame 4 and configured to be
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biased forward by a spring 17 which obtains a reaction
force from the locking housing 3, a boot 23 configured to
be mounted on the rear portion of the locking housing 3,
and a swage ring 23a.

[0013] In the optical connector plug 1 with a shutter,
as illustrated in Figs. 1A and 2A, projections 2b provided
on upper side walls of the front housing 2 abut against
edge portions of an opening of the LC type adapter 24
when being fitted to the LC type adapter 24, so that the
front housing 2 having the projections 2b formed inte-
grally on an outer peripheral portion is moved rearward.
[0014] Accordingly, as illustrated in Figs. 1B and 2B,
the plug frame 4 which slidably supports the front housing
2 moves forward relatively with each other. Subsequent-
ly, an edge portion of the opening located on a front por-
tion of the plug frame 4 causes the shutter 5, which is
provided on an opening side of the front housing 2 and
is curved on an optical axis so as to block light, to deploy
into a straight shape. In this manner, a distal end portion
of the ferrule 16 included in the plug frame 4 projects
outward from the opening of the front housing 2.

[0015] When the optical connector plug 1 with a shutter
is fitted into the LC type adapter 24 as illustrated in Figs.
1A, 1B, and 4, the front housing 2 retracts as illustrated
in Figs. 2A and 2B, and hence the plug frame 4 moves
relatively forward and an edge portion of an opening of
the plug frame 4 abuts against and pushes the shutter
5, so thatthe shutter 5 is expanded from the curved shape
to the straight shape.

[0016] At this time, in order to prevent the curved por-
tion 5b of the shutter 5 from being deformed, the slits 5¢
configured to cancel a protrusion of a center portion of
the shutter in an expanded state when being fitted due
to deformation are formed so as to straddle a boundary
portion between the flat portion 5a and the curved portion
5b in a state in which light is blocked by the shutter 5 as
illustrated in Fig. 3A.

[0017] In addition, as a measure to ensure retention of
the shutter 5, retention of the shutter 5 at the flat portion
5ais achieved by a retaining hole 5d provided at a center
of the flat portion 5a to be engaged with a locking pro-
jection 2d of the front housing 2 and locking protrusions
5e and 5e formed at both left and right end portions of a
rear end portion of the flat portion 5a to be locked by
locking portions 2e and 2e of the front housing 2 as illus-
trated in Figs. 3A, 3B, 4A, and 4B.

[0018] When comparing with a shutter 22 of the prior
art illustrated in Figs. 8A and 8B, the shutter 5 of this
embodiment is retained with respect to the front housing
2 at three positions, namely by the retaining hole 5d and
the locking protrusions 5e and 5e in contrast to aretaining
mechanism of the prior artin which the shutter is retained
only at one position at a retaining hole 22c¢ (see Figs. 3A
and 3B).

[0019] A front housing 19 of the prior art is provided
with a locking projection 19c at one position, namely, at
a center of a bottom portion as illustrated in Figs. 8A and
11B as the retaining mechanism of the shutter 22c. In
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contrast, the front housing 2 of the optical connector plug
1 with a shutter of the invention is provided with the lock-
ing projection 2d at one position and the locking portions
2e at two positions as illustrated in Figs. 3A, 4A, and 4B.
In this manner, the optical connector plug 1 with a shutter
of the invention is configured to prevent the deformation
of the shutter 5 when being fitted by the slits 5¢ and is
provided with the locking protrusions 5e at two positions
added thereto as the measure to ensure retention of the
shutter against deformation. Therefore, deformation of
the shutter when the optical connector plug 1 is fitted into
the LC type adapter is restrained, and retention of the
shutter is ensured.

Example 2

[0020] Fig. 5 illustrates the shutter 5 of the optical con-
nector plug 1 with a shutter of Example 2 of the invention.
The shutter 5 includes the slits 5c at three positions. Al-
though the number and the size of the slits 5¢ are not
specifically limited, deformation of the shutter may be
prevented by adjusting the number and the size optimally
as needed.

Industrial Applicability

[0021] The optical connector plug with a shutter of the
invention is applied as a plug to be fitted to an optical
connector adapter such as the LC type adapter, and may
be widely applied to the plug or the like for optical com-
munication having a curved one plate of shutter.

Claims

1. An optical connector plug with a shutter to be fitted
to an optical connector adapter (24), comprising:

aplug frame (4) configured to hold a ferrule (16);
a square cylindrical front housing (2) arranged
so as to be slidable on the plug frame (4) and
including a shutter (5) configured to open and
close in association with a movement of the fer-
rule (16) at a distal end side opening;

a locking housing (3) fixedly and integrally con-
nected to the plug frame (4) configured to be
fitted into and be locked with the optical connec-
tor adapter (24); and

a spring (6) configured to bias the front housing
(2) forward, wherein

the plug frame (4) relatively moves forward by
a rearward movement of the front housing (2)
so that a front opening edge portion of the plug
frame (4) expands the shutter (5) which is curved
on an optical axis of the distal end side opening
of the front housing (2) and blocking lightinto a
straight shape, and

the shutter (5) includes a slit (5¢) so as to strad-
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dle over a boundary portion between a flat por-
tion (5a) and a curved portion (5b) in a state in
which light is blocked, and a protrusion formed
by a center portion being deformed in a state in
which the shutter (5) is expanded when being
fitted into the optical connector adapter (24) is
cancelled.

2. The optical connector plug with a shutter according
to Claim 1, wherein
a retaining mechanism which retains the shutter (5)
from coming off the front housing (2) includes a re-
taining hole (5d) formed at a center of the flat portion
(5a) of the shutter (5), locking protrusions (5e)
formed at both rear ends of the flat portion, a locking
projection (2d) to be fitted to the retaining hole (5d)
formed in the front housing (2), and locking portions
configured to lock the locking protrusions (5e).
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